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S. 4 
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-§-<^l*>7ll ^ ^ oil- o]-g.^ S.01 M.^ 

°flH^^» >ll^^>^ {LIQUID CRYSTAL DISPLAY DEVICE FOR EASILY DETECTING LIGHT 
LEAKAGE AND FABRICATING METHOD OF BLACK MATRIX USING THE SAME} 

£ 1^ ^-^^S^l^^^l^ A 5|-4iollAi ^o] ^s. Afl^ ^^-i- ^^o.s S^l^V 

£ 3a ^ £ 3b^ ^>M-^ SAltl: sgigi^ ^ 

£. 4^ £ 2^ A ^tfl^><^ £^1^ ^^S.. 

£ 6^ ^ ^^21 ^X\c]]6\] «2fl^iLAl3l]^^ ^^"^^ S^ltb TFT 

*** £.^^1 :^^ofl tflt!: ^SLS] *** 

100: 1-^ oflES^i 110: s[± 
200: TFT 7]^ 210: ^e-l ^e-^ 

220: 230: ^] 1 ^^ ^m^^- 

240: Efl^iH 250: 
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260: ^1 1 7]^ 270: 4 2 7]^ 

300: c-HojEi «]]^ 310: Tlloje wfl^ 

320: -§-^ 330: ^± 

350: TFT 360: 2 1-^ nfl^e^^^ 

500: sfl^ 510: ^ iEB 

520: 1 clT='l 530: l ^Bjti. 

540: tifl^ 

<20> 6n^sAl;3-^l^ - 7]]o^ :^xg ^^oloil 6npgol <^ Sfj^a m^?^ 9X^^ . 

aflefolE(backlight)2] ^o] ogAV^ 7^:^ ai-ni- H^^l^E-ICThin Film 

Transistor; o]*> XFT) ^ ■f-'^ ^^5^ <3fl^ tifl^^o] ^Jl, 4€- 7] 

^ ^<^1^ ^EKcolor filter)^]- ^-^^ (coating)sl«H ^4. ^ 

"^^^ wfl^f^ ^ s]iii (rubbing) ^^o]] o^^ «ll'it!:i=f. 
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^Bfl« ^^17> *>t+2^ <^^^ ol^o^o) ^cf. :^ <^^o:j ;g 

^ (disci inat ion) ^^o] ^S^^. ^^^.^l^^l^^ wfl^CTflole xi\]o]^:\ 

wfl^, -§-^ ^^)<^1 ^-f<Hl Bfl^# AHofl ^oj- ^|.ols. ^ :5i7l^ 

^^s] 7HV ^}&1<^1>I 4^ ^^^5^V:ii ^is. <?isfi ti] 

(contrast ratio)7> ;^i§>€i:|-. S. 1^] '^^S.^]^^^]^ ^ s\-±illO)o\]^^ ^o] ^s. 

H^r^i(black matrix; 100)^ 7}^?]] il^cfl ^^^^>7]1 n]]B^^i(100)* ^l^J-s^V^l 

^711 tiVsq- ^o] ^Afl ^^ol ^^a^l^^lfi] wflAljil- 

afl^ A>olo^ ^^^}7]^ 1:^ oi]He^>i(l00)^ ^;^1*>^ t)] ofl-f 

<23> A>o]o^ ^V^54 nflB^i^ # ^^^^ ^7jl^>7l ^tflAi^ 

TFT 7l^azf ^5] 71^^ ^3}- ^ nflH^^^Sl ^(misal ign) . TFT ^ 

3.(mask)'>fl ^■^^}<^ ^1*5 ^^^>^Ai ^^^a^lsfl^^ i^^>*?l(design)M^4. ^ 

sIM-, ^^^^] ^^}^ '^71 ^^S^l^^l* Sfl^l^H ^#«{|<^> ^31. 

^^-Hl cfltV ^^t!: ^* ^7> 
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^^^H ^^^^ ^^ ^m^^* "^^^M^ ^^SlS. 

<26> >^7l ^^^^1-71 ^ ^1 1 ^^M. ^ ^71 1 oflElti. <^ 

#e-l^>^ ^1 1 cl^l '^^^ i^^m ^1 1 7]:^; ^7] ^] 1-f-^ 7l^oll 

dnl <^^oll tifl^; ^7] ^] 1 <2flElW ^^]6\] ^a] 

^ 4^71]^ tfliH ^1 2 <2^E]ti. ^ ^1-71 2 <2^BlM. ^-^^ l:Sl^>^ ^1 2 

c^nl c^^o^s. ^^^S]JL ^7] ^] 1 7]%S\- ^2hS)^ 2 7l^; '^■71 

sF^^q- ^^^^ <^^o)] ^H^^ ^al^H, ^71 ^1 2 c-lT^l ^1 1 1-^ 

'^^'^l ^^^^ ^1 2 1:^ ^flH^^i; ^ ^^71 1 1-^ ^jflH^^^^ ^ ;Hl 2 1-^ i^flH^^ 
# >H1 2 7]:^d\] ^Ajslol Aj.7i wfl^o.s.:^t| ^<a-^ 0I7]. 
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<27> 



^7] tfl^iH 4^71) 7V 



<28> 



<29> 



<30> 



<3i> at!-, ^2^^ ^^^^>7l ^ ^Hiy. <^^3)- c-ln] i^*> 

^ ^m^^^ ^^^m ^^1; ^ ^^ nm^^* 

<34> £ 2^ ^ ^^S] ^X\<^]o\] o^t!" ^^a^l^^^ ^^]^ 

<35> ^ ^T^o^ ^Alol]o)l ^^^^1 an ^(220)^ ^] 1 ^BlH. cg^ ^ >^7| ;(|] 1 ofl 

E^ti. «^^^ l-s-l-^V^ 1 c^nl cg^^ ^1 1 71^(260); ^7] Tfl 1 ^B) 

w- ^^1<^1 ^-^^ ^til^>o^ 4^7fls] ^Ely. ^iL(250); l 
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T^l <=g^<^1 n^til^><^ ^A^^ 4^^7112^ Efl>iB 5|-^(240); ^1 2 ^Blw. cg^ 

^(260)3i|- ^^J-S]^ 2 7]:^(270); '^•7] tfl^H 2|-dt(240)S|- i:fl-§-5l^ ^ 

(opening; A)^ ^«1^H. ^1 2 cio] c^<^6\] ^a^^ ^] i DflH^^(230); 

^1-71 Efl:±iH ^^(240)^ ^^2f 'irel^l-*^ ^tH^^S^ 2 ^^^] 

<H] ^^j^ ^1 2 1-^ 3L^t!:i=f. ^1 1 ^Elti cg^ ^ 2 <5!iElti. ^ 

S^ls]^ <^^^ ^^1^>^. ^1 1 1=1^1 ^ ^1 2 c]!^! ^7] ^1 1 

oBE^y. ^ 2 ^B]y. <^^^ iS]^^ ^T^l^C]-. ^El^ 51-^(250)^ Sj-i^ ^ 
^1 ^^1- ^Dltbc^-. 

<36> «J?^Ja^l3|l^(220)^ ^7]^ w>5q- ^o] TFT 71:^(200)3)- 7l:^(210)ol -3^ 

<37> TFT 71:^(200)^ ^ oj^y-o] ^<?^^1-. ti]^^ ^^I^^. # 

^ 3-^1 .>fl 1 71:^(260) Ml-n^ ^^S. ^^S\JL ^Ifl- 7>^*>ci ^l^]-^ TFT, 

dt^>» <^l^o1 ^z^-o^ 7^ ^^^*H 51-^(240, 

250)^ °flH^i(matrix) ^^S. TflolB ^fl^ ^ ^'\]'=>]^ afl^l o.^ a-^s. <S^S)al tifl 
•tl :Be|-oltt] ^^Sl^(driver integrated circuit)^! ^Jll: 'y7Hl-^ n]'^] 

^ 3flc(gate pad) ^ ^<^]B\ 3t|l = (data pad)7> -i^lslo^ ojc^ ^flolH stfl^.^ Tfl 

o]B Sfl^ <^^oll ^>^^Sl^, -^1-71 C-llolB] S^B.^ ^o]B\ 3)]= ^^^ofl ^^^^^Cf. , 
^^7] TFT 71^^(200)^ ^^-^<^m ^-i- ^<a-(Vcom)2] ^oj. aflAlo] ^ 
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<38> ^B] 71:^(210)^ TFT 71:^(200)21- , ^5.^1 ^]2i '§■^<^]^^ '^m'^^]^ 

TFT 71^(200)^ ^'at!: ^1 2 7l^* >^l-g-^r>c:^ s\-±9^ s\-^ A>o]o^ 

^ ^>^«^>^ nllHe^r^i* 3#(Cr) ^^i^JL RGB ^B] ^Bl7> zl-z^- 

21 5^4i<Hl ^^IsliE^ ^^^1^1^^ ^-f- ^^-^^ ^l-§-5)^ ITOClndium-Tin-Qxide) ^^-B: 
21-^^ ^<^1 ^ei €^1 7m(210)^ ^^ofl f^2}-£lc^ ^ £H(Ag dot)» 

^"3- ^^(Vcom)* ^7l-«l-^i4. 

<39> o]$\. ^o] rf^ 42: ^^ollA^ -f. ;a-oi 7l4a:(200. 210)^ ^z^-o^ 

oil ^^>* ^^^^^S. till^Al7l7l «11^^* ^^^tt ^ isflolA-l (spacer)* 

°1-§-^}<^ ^ 71^(200, 210) A>oloj 7^(gap)ol <a;^^€r>7ll -H-^ls)£^ ^-c^ ^^B. 
(sealant)* ^>-§-*><^ =l X\.o]6\] oB^oI ^<a^i:l-. 71^^(210)^ 7} 

^^^}^'=>\]^ 4 1 1-^ oil ^(230)71- ^^^^ol Si'H^i, ^-a- wfl^ ^ 'i^H ^ 

<=>] ^^^^'H 7l-e^7ll S\JL, ^] 1 nllHlJ.^i(230)^ cfl-§-5l^ TFT 7^ 

(200)^ •=g^<^l^ cl^l ^^7} ^^^^o] oj^c-11 ^ ^^7> >tll 1 1-^ nl|H^i(230) 
'^l -$-^^(A) ^^S. Bfl^B S|-:rL(240)l- ^^^tV^l-. S. 2^]^ 

TFT 71^(200)^ 4 1 ^Blti. cg-^o] til SA-^elfif <y^tl: 4 1 t:-!^! cg^ofl o^^^^^o.^ 
all1€ 5711^ Efl^H 5|-i(240)7> ^H^(A)^ i^^slo^ oj^cj-. 

<40> £ 3a ^ £ 3b^ ^VM-^l 5. Alt!: ^ ^^S-^^lc]-. 

<4i> till^^ OlolE-l Hll^(310) ^ TflolH HllAl(300)o)l cgo^ol 

DflolE-l aflAi(3io) ^ Tllols yllAi(3oo)ol ii^V^ofl^ TFT(350)7l- ^^^^slo^ 
^^^Kswitch) ^7] TFT(350)^ :E.Ell<y (drain)^!- ^^J^ItII 

(330)ol ^-^^^cf. ^^ -g-^^ ;^H121 -§-^(Clc)o11 ^IS. ^^Isj^H 
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^7>^ ^<a-^ H&ll^ (frame) ^7] ^o]. o.^]^]^^^ ^2:t!:i=f. ^ 

^^1 ^J-'^^ Hfl^ «<}-<J4(storage-on-coramon)2]- ^c]- 7l]olH(storage-on-gate) 

l}-^*^! 9X^. ¥ «<}-^ a¥ TFT(350)S] # -g-^(ct)^ -§-^4 -g-%=S^ ^ 

(Cs+Clc)ol ^cf. S-igoi]^ TllolH 9X^B.S. tJIoIb* 

-g-^ ^^(320)^^ ^>-§-*l:Cf. H&IM-, ^ ^^Sl ^Alc^l7> TflolH «o^^<^l tlr^^sl 

Tflol^ HflAioio), c-flolBl Hll^(300), TFT(350) ^ sj-di ^^(330)^ 7l-^ 
^^(340)4 tfl-i-Slfe ^B] 71^(210)^1^ ^1 2 1-^ DllH^i(360)7> ^>^^£l 

o] zi-zl-o^ sj.^* ^«1-^ ^el^H >ll<H5l^l -^^^^^i -i-^s^}^ ^m^><^ 

TFT(350), c-flolEi Bll^(300), tH^Ih m11^(310), -g-%= ^^(320) ^ 1:^^ 

^^^S. irtEl-olHSl ^ ^uifoi] 7H^>xl ^^>Dl TFT 7l:&(200):nl- ^ei 

^E] 7l:sa:(210)^ ^^>» ^"^I^H ^^^^12 ^^ nflH^ ^(360)^1 7ll^^ 3.71 

(dl)^ 7l)^^^ ^^^71 itfl^ofl o. ol^o^ ^di^-^o^S.^ 7ll^# 

# *J=4l-^l^ ^ 4el-^i. ^;^H1^-1 TFT(350), cIlolE^ wll-ti(300). TflolH 

tifl^(310), ^^(320)4 ;^1 2 dBH^:±i(360)21 a7lsl- afl^l^ ^LSel^L 

:iHfl5i| (photolithography) (margin) «>ll 2l*ll ^^i)^ cly^>«y l-(design 

rule)4 ^l-§-5l-7ll € ^>^^ 71^5. ^3)- Al^ellol^g 

(simulation)* 7fl^^ol 3)i:}l7> ^^^^1-. 

2)-4i €#(330) ^^-^<H1^ THl^lBl 1311^(300)21 €^1 «^^o.^ 7>^;^>el :?i;^l7> ^ 

^^£1<H ^:±: €#(330)<H1 ^71-Sl^ oM^ ^^^^S. aflto] ^^^1 ^Hsl^l ^ 
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7] nfl^oil o] ^w-o. ^] 2 1-^ DllB^^(360)S ^^^1 ^Hl^«fl ^^<^> TFT 7l 

^(200)31- 71^(210)21 Jl^tflo]: t}7] 2 1:^ oflH^ 

>:(360) ^^l ^q-(330)* ^Hl^*>^ <^121- jL^l-iicf 

TFT 7l^(200):al- ^5] 71^(210) ^}o]^ .2.^1-^ 5(m <^]^o] ^y] ^^6\] 

^^(330) ^^21 7l-^;^>5^ <^^^ ^^^}7] ^1 2 1:^ tifl^^^, 

(360)7> 2|-4i ^^(330)^ ^ ^ttl^^S^ ^^ltbi=l-. 

<46> ;£ 4- 3^ 22] A ^cfl^>oi S.^]^ ^^]^. 

<47> 1 M.^ nilH^rfi^ ^H^^ -^tfl, afl^tt 57fl5l Efl^iH 5|-^(240a, 

240b, 240c, 240d, 240e)7> ^^S. :E.E^\fcf. 

<48> ^7] Efl^^E 5|-^(240a, 240b. 240c, 240d, 240e)2l ^^(330)^!!- -S-H^^S]^ 

^1 2 ^B.^^mO)^ Efl^B 5)-iii(240a, 240b, 240c, 240d. 240e)i^>cl- 

cfHTii ^Tfl^cf. ^, ^^d]] ^X\^ H>sl. ^o] 240a^ Efl^H S}-^^ 240b^ Efli 

B 7/fln, 240c^ Bfl^H 8/ffli, 240d^ ^l^H 9/mi, 2406^1 ^l^JE 

<49> >^l-7l Efl^iH <^17H>0^ ^-^^171^ 2 i:'llBSJi(360)^ 

^ 1451- 14^1-14^ tfl^iH -g-ol^>7l1^#^ ^ ^14. ^, 240c 

ifl^l 240e2] Efl^H 2l-i<Hl>H^ ^#^^1 ^t47> 240a ^ 240b^ tfl^B 2}- 

* ^^l§>ia 2.^^ 1-?^ t.flH^i» ^ XI14. ^, ^ ^^^^ 
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^ ^^<^M ^3}-^ ^o]^ <^S.^ ^1 2 nll^gl>,(360)l- 

<50> ^ ^t^o^ ^Alc^]oflAi^ TFT 7]:^s\. ^S] 7]:^^ J13^*H ^ 

<5i> £ 5^ ^ ^^^1 ^Ajc^loil ^-fl^^Alsfl^^ ^-i-^m ^J-'^^ S^lt!: TFT 7]% 

<52> TFT "E-^^^Jr all'a(540)<^l ^ £H(Ag dot; 550)* ^ 

*11 7l:^sl ^-i- ^^^S. ^"3-(Vcom)* ^7>t!:t:f. n^]^ wl|^(300) ^ 

TflolH al]Ai(3io)o^ ^ofl^ 2)1:b(500)7> ^2}<^ltf| ^^SlSS-^Ei Al:^^ ol7> 

<53> TFT ^1 1 ^H^ti. (530)31}- ^] 1 c^D] <^^(520)^^ ^^S) , 

1 oflE^W. «^^(530)<^1^ ■^^] S.^]^}^ <2l^Elti. 5l-:t7> ^-^^£^1. ^^1 1 v^ri] 

^^(520)<H1^ Bfl^r^iH ^ ^'a- WflAl (540)01 ^a^^c^. 

<54> ^sflofl 1 Xi\u] ^^(520)<H1 t-fl<>lBl Hfl>a(300)-^S.^ ^S.7} 9l7}S\^] ^ 

^^1^, ^ ^'^gSl ^Ajc^HlA-l^ 5j-^7> >11 1 E-lul <^^(520)<H] ^^^SlH.^ Bfli 

S 2|-dl7> CllojEi Hfl^OOO)-^.^ ^S.7} 9l7}^o]olF . 
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iJfl^(540)3i)- ^7] x^{]o]B\ al)Ai(300)# <^^^]^^^ ^<a-(Vcom)<^l <?l7mcf. 

-^-^^ tfloiBl tiflAi«=>ll ^"a-*^! ^7>s]i:-1el-iE ^^t!: tIIoIb wflAi^ ciioIe] «fl^ 
^ -g-^ ^V'^l'^l ^^]y\ ^^^5]cH ^>^7>^1^ ^^5*>Jl o]s. ^tt 

<56> H 6^ ^ ^^^^ ^Alojloil Sltt ^-^^^^1^^* ^^^V^ S^ltl- TFT 

<57> £ TFT ^-T- ^1 1 cl^l "^^^^ ^fl-Jd'Hl ^o]te.^ o> 

\d ^-f- ^71-^Vs.s. a^i s.A^oi ^^1 2)-^^ 1^^711 M-^^ ^ ^1^. 

£ S'^l^i^ ^>7l cflolEi Hfl^(300)<^l ^^1 tll<^lBl tl7>11:4. ^a-^flsrVTll^ Efl^H 

Sl-^sq. ^^t!" ^7>3^1^ c-floiE-l Aijisq. ^^tb '?l7>«>^ ^<:>1 «> 

^^srftrf. oflEl«. ^4i<Hl <?!^€ cil^^lB^ wfl^ (300)3)- Efl^H ^4i<^l tflolBl 
Hll^(300)* <?!^^-2.^>H ^ o]^ ^o]B\ tiH^* ^^^^m ^>riia. 

(mask)S] sfl^ (pattern)'?]: ^^«fl #-^S.>^ ^^1^ SX"^. ^ ^'=>]^ afl^ 

(300)^ n\]o]B\ ^ e1]ol;^iS ^^^><^ Bfl^iH ^^<^1 CflolE^ ^1217]- <^7}s\^ 

<58> ^V7l*V ^i^oil ^>*J-ol ^^121^5. 7]:4^<^ 91^^ <=>]^^ '^^l- t!: 

^^>^ ^•'^l 51-71 W>^^^ '€>«>1<^1^ <^l^lS^i «fl^£lcH<:>> ^V}.. U^^X] -^tgfil 1^ 
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Sll5>^ Cf^o!)- Jr3ll.7> SJcf. 

-g-<^l^Hl i^>riiHl- ^1^^ n sfl^* ^ 9X^. 
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11 

^^11^^ 7^; 

^1 1 7moll ^^^S. Hfl^Sl^H ^^7fl2] <^«^ ^^^^^ ^o]b\ 

afl^ ^ 711 oje wfl^; 

>a-7l ^1 1 "^BE^ti. cg^ ^^Hl ^± ^^^^ ^4^7115] oflB^« 5|- 

^^7l 1 D^nl c^^ofl sl-^ ^til^H ^^^^ ^^7fl^ EflciH 

>11 2 ^Ejja '^'^ ^ ^1-71 2 ^Bl«. cg^^ l-e^-i^V^ ^1 2 c-lP] ^-^o.^ 

^7] Efl^H ^^51- cfl-§-Sl^ eg ^ oil ^H^* ^W'^i. -^1-71 ;^1 2 Ci^l -^g^oll 

^^^^ ^1 1 ^^ ^^^n^] 

^7] S^±L ^^oZf ^ej^>oi ^7] ^1 2 ClDl eg 

^<^1 ^1 2 1-^ nllH^^; ^ 

>a-7l 1 ^^ nilBSJ^ ^ ^1 2 lr?fl nflH^^* 5L^^m ^1 2 7l:^ofl ^ 

^^sjol ^>7l xloj. uflAi o.^«.E^ ^.y-^ <?17>«}:^ ^-f- 

-g-ol*>7ll ^ ^^SAl^^l. 
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[^^*ch 21 

{^^^^ 41 

^1 1 Xi'H^I, ^^7] 2 1:^ nflEg^^,^ 1^ ^^^S. ^^^^ 

51 

61 . 

oi^tt ^-^E^w. s^^o^ iHl^^lBl* <y7>«i:^ ^4 ^^^S. -g- 
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[^^iJ- 71 

^f-^>^ ^m^^» 

[^^% 8] 

^7] <5flE^y. c:g-^5] vfl 2.^i <^^^ t:.^vj] ^a^^ ^]]^^ 
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